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DIELECTRIC FAULT INUICATOR

Prepared by:

Ee« Be Abrahamson
Electrical Evaluation Division

ABSTRACT:s A Dielectris Fault Indicator has been #xveloped which greatly
simplifies the dielectsrisc testi procedure specified ior gynchros. This
ocanpact test unit should replace previocus cumbersame apparatus. Xt is

usable with 60<cycle as well as }j00«c le ayichros. The eass of applica-

tion of the test unit recommends it f. production as well as aboratory
wsting,

U. S. NAVAL ORDNANCE IABORATORY
WHITE OAK , MARYLAFD
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The Dielectric Fault Indicator dessribed here has proven useful in the
type-epproval processing of synchros perfamed at this Laboratory. l’t
is recommended far use in production testing of synchros. The work
vas performed under Task Mumber NOL-Relja=78«1-533 Fire Control Irans-
aitting and Computing Camponents.

References: (a) MIL=S«16892; Military siod.ticauom,
Synchros, [j00-Cycle

(b) MYLe5<2335; Military Specifications,
Synchros, 60<Cycle

EDWARD L. WOOIXARD
Captn:ln, USN
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DIELECTRIC FAULT INDICATOR

Ao Introduotion

l. Military specifications, refersnces (a) and (L), require that
all gmohiros be subjected to a dlelsctric test. This test is designed
to dotect faults existing in the dielectric material on the windings of
a gynchro. In corstruction the insulation on the wire in the windings
sometimes beonmes dsmaged, possidbly causing shorted turns. This dielec-
tric test provides a non-distructive indication of shorted windings in
the secondary. Twice the rated voltage at twice the rated frequency is
impressed upon the primary windings of the synchro with the secondary
windings open. Shorted turne in the sccondary windings produce torgue
on the rotor and variations in the primary current as the rotor is
turned slowly. To facilitate the performancea of this test, a Dielectric
Fault Indicatcr has been developed.

2. In the type arproval of synchros, the dielectric test employed
an audio oscillator in conjunction with a 50.watt power amplifier and a
step-up transformer to obtain the required frequency and voltage. In
addition to the pawer source, an oscilloscope, a variable decade cone
denser, and two eiectronic voltmeters were roquired. This equipment not
only occupied excessive le!oratory space, but failed to supply sufficient
power 0 energize some syr:hyus at taice the rated voltage.

B. Design of Dielectric Fault Indicator -

30 The Dielectric Fault Indicator, which has teen constructed, is
a capact unit. Mnly one electronic volimeter and cne oscilloscope are
required with the apparatus pictured by Pigures 1 and 2, as auxiliary
equipment. When energized from a 115-wclt £0-eycle power source, the
Dielectric Fault Indicator delivers over 70 watts of power at 230 volts
120 cycles. Wwhen energized by a 115«0lt LOO«cycle power source, the
tester delivers over 30 watts of power at 230 volts 800 cycles.

4o The circuit of the Dielectric Fault Indicator is shown by
Figue 3. Full-wgve rectification of the supply voltage ides & doudble
signal. For example, when the power source is 400 cycles, the
rectification produces a voltage having an 800 cycle fundamental. The
d.c. caponent of the 800 oycle voltage is dissipated to ground through a
reeistance, R3. An inductive coll comected in series with Ry forms a

high inpedance to the a.c. component. A decade capacitor commected across
the secondary of the output transformer makes possible correction of the
powar factor of the synchro loed, and eliminates unwanted harmonics.
Precision one~ohm resistors, Ry and R,, provids a means for the measure-
ment of lios current or synchrc¢ current with ene external electronie
voltmeter.




RAVORD Repart 2703

. C. Operating Procedures

Se¢ To condust the dielectric test of a synchro with the Dielsctric
Fault Indicator, one should use the following procedures

8. Ensrgise the tester from the appropiate ]
sources 1.e., 60=gycle crhoozyeh, nm
pover.

be Comect the primary teminals of the synshro
to the cutput of the tester.

Se Comect an electronic voltmeter to the *VT
Voltmetar® terminals and an oscillossope
(optional) to the "Oscilloscope® termimals
of the tester.

de Increass ths voltage Yy means of the variac to
approximately the rated valus of the umit under
test.

e, Turn the "Current Switch® to the "Line" position.
Vary the decads condenser until minimum eurrent
is indicated by the electronic voltmeter.

f. Increase the voltage slowly, as indicated by the
panel voltmeter, to twice the rated wvalue of the
v unit under test. Maintain the voltage at that
value for one mimte.

g Tuwn the "Current Switch" to the "Synchro® position
and then rotate the rotor of the unit under test
. at lsast one revolution at a rate less than 2 rpm.

h. Indication aof insulation wreakdown will be exhibited
by a tendency of the rotor to seek a preferred
position, or Yy sporadic changes in the primary
current.

i. On completion of observations, one should decrease
{the voltage on the syrchro, by msane sf the variac,
%0 sero volts bafore turning off the power.

D. Conclusions

6. The Dlaleotric Fault Irdicatar is a useful device far conducting
' the test required by Military Specifications. The simplicity and campacte
ness of this test dsvice recamend it for production as well as laboratory

testing of symshros. '
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FIG. 2
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